Creating effective, durable and ornamental environmental parkland in the city is possible only providing the nature of pollution of the urban area, the biological characteristics of used woody plants are carefully considered as well as upon the availability of the scientifically based technology of greening and reclamation activities. The most important issues in dealing with urban development of the Volgograd agglomeration shall be considered the following: increase in the total area of urban green areas, redistribution of greening work scope taking into account environmental conditions of the specific territory, converting the surrounding residential areas that are officially considered to be "green belts" into actual parkland areas, and, if possible, into the park ones, conducting landscaping and other activities on the basis of the adaptive-landscape with the use of science-based technologies. The article presents the results of the research on a condition, decoration and intensity of growth of different trees in the Volgograd agglomeration parks. The measures aimed at the increase of their recreational potential as a factor of improvement of the overall ecological situation of the city provide a solution to a number of urban problems.
Introduction
There are many urban problems Volgograd agglomeration is largely due to its lack of urban gardening. The task of developing technologies for the creation and maintenance of parkland in the territory today is extremely urgent and is becoming more acute every year. It should be noted the complexity of this task, as indicators of the climatic conditions of the Volgograd agglomeration (exceptionally hot summer, winter with little snow, intense wind conditions, insufficient vegetation to rainfall, very small area of suburban forests, etc.) as a whole are estimated as insufficiently favorable to the life and activity of the population [1] and create a lot of technological problems in the creation and operation of the city's parks. The most serious problem of urban planning we consider the complex ecological situation in the territory, which is compounded by the fact that air pollution Volgograd agglomeration is at a high level. Almost every year we have the excess of maximum permissible concentration on the content of suspended solids, nitrogen dioxide, phenol, hydrogen fluoride, hydrogen chloride, sulfur dioxide. Ongoing measures to improve the production and manufacturing processes in industrial enterprises, public utilities and the tightening of the requirements for the technical condition of the road transport does not provide adequately the necessary reduction of pollutants and discharges of polluted water emissions [2] [3] [4] [5] . This and other urban problems can be solved by greening the urban area, which served as a base to explore the features of the establishment and maintenance of urban parkland in the conditions of the Volgograd agglomeration.
Let us consider the difficulties that may be encountered in the production of urban gardening. An important factor of environmental pollution of the Volgograd agglomerations are insufficiently treated wastewater. They contain contaminants after falling into open waters cause degradation of aquatic ecosystems. There is a significant pollution main waterway of agglomeration -the rivers Volga and Akhtuba. Levels of toxic components: Phenol, Mercury, etc. in certain periods of time determined by the state of the environmental situation as the emergency. In areas of the liquid waste storage there is contamination of soils and sedimentary rocks, causing soil degradation, development of adverse geotechnical processes. During the summer, there is pollution of surface air layer of harmful substances evaporation ponds observed at a distance of 35 km from them and more [6] . All this causes the deterioration of the health of the citizens and residents of nearby villages. As a result, the overall incidence of the population of the Volgograd region in recent years has steadily increased in all age groups: children morbidity growth reaches 32.4% among adolescents -41.3%, in adults -11, 4%. In the structure of morbidity in all age groups in the lead due to adverse environmental conditions, lung disease, respiratory disorders and the work of other organs [5] . All this represents a significant pollution of the landscape of the Volgograd agglomeration of toxic substances, the effect of which increases dramatically in under favorable natural conditions of the territory.
In connection with the above-mentioned exceptional importance are measures to improve the urban environment of the Volgograd agglomeration. At the same time one of the most significant events is the creation of urban green spaces. According to the current town planning regulations area of greenery per resident must be 25 square meters, and for cities such as Volgograd and Volzhsky given their intense environmental conditions -not less than 30 square meters. At present, per capita Volgograd accounted for only 10.8 square meters of green plantings. The situation is further complicated by the extremely uneven distribution of green spaces for urban areas. The area of green space per one inhabitant Krasnoarmeyskiy district is 12 square meters, Traktorozavodskiy -7.8 square meters, Dzerzhinsky -6.0 square meters, Voroshilov -4.9 square meters. In this case, about 80% of old-growth forests are planting is not able to fully implement abatement functions requiring renovation [7] . In this regard, the tasks outlined in the "conceptual proposals on the formation of the system plot of land of Volgograd" [8] , has now become even more relevant, their decision acquires greater significance.
Creating effective in environmental terms, durable and decorative plants is only possible if strict accounting nature of pollution of the territory, the biological characteristics of woody plants, scientifically based technology of greening and reclamation activities. The most important should be considered: increase in the total area of urban green areas, the redistribution of amounts of greening works, taking into account environmental conditions of concrete territory, converting the surrounding residential area a forestations, formally considered a forested in real forest-park, as far as possible in the park, carrying out landscaping and other activities to adaptively -landscape based on using research-based technologies. In the Volgograd agglomeration of special significance are public spaces, represented mostly by parks and gardens. Due to the complexity of creating and especially maintaining in proper condition prevailing in the territory of the agglomeration plant conditions landscaped gardens with lawns, overgrown ravines, ponds, resemble natural landscapes, the main focus is the creation of regular parks, with close to a geometrically correct arrangement of track parts parterres and flower beds, symmetrical design of landscape elements along composite axes, ordinary planting trees and shrubs (Fig. 1a) .s. In the metropolitan area of tree plantations, which are to a certain degree of conditionality can be attributed to the landscaped park, close to the natural vegetation of floodplain forests and beamed, but in some places is represented mainly introducents (Fig. 1 b) . The result of a preliminary assessment of the status and recreational potential of Volgograd and the Volga Parks indicated that the creation of radically differing types of parks (clean regularly or irregularly) impractical. A more rational to create favorable conditions for recreation and provide better conservation and protection of green spaces from excessive anthropogenic load have in each park and a regular part of the landscape, giving preference to landscaping to the individual elements of the regular style, especially when a large total area of the park. Based on this study of biometric indicators of the state and growth of woody parkland, conducted mainly in the landscape areas, where it is possible to create more favorable conditions for recreation of citizens through the use of various types of micro-relief areas: small hills, terraces, slopes, bars, golf, etc. (Fig. 2a,  b) .
In Volgograd, studied green spaces of the Central Children's Park (Fig. 3a, b ). They were carried out separately for sections of alternation of different types of greenery, giving shade and coolness on sunny days, and the open, well-ventilated spaces with herbaceous vegetation, with an extensive road and path network Landscape Park. It examines the state of the greenery of Central Park of Culture and Recreation and the Central Children's Park. On the territory of the Volga studies have been performed in Central Park of Culture and Rest "Gidrostroitel" in the square of the plant Volzhsky Pipe Plant (Fig. 4a) and in the planting of the park type of sanitary protection zone of the pipe plant. One of the main factors limiting the functionality improvement of tree plantations of the natural environment of the arid zone is a slight moistening of soil. Lack of woody vegetation growth precipitation on the territory of the Volgograd agglomeration compounded by unfavorable for plantation properties zoned light-brown soils with low fertility, dominated alkaline species. Not saline and alkaline soils are formed almost exclusively on the parent rocks of lung size distribution (sand, sandy loam and loam) [9] . The effectiveness of reclamation of saline soils are assessed, and the growth of adult stands in the square near the plant Volzhsky Pipe Plant (Fig. 4b) , of which the soil is initially observed a high degree of salinity. In the final construction phase of the enterprise was carried out autumn soil washing area of the future park a large volume of tap water. In the process of growing green spaces for the spring-summer-autumn period systematically irrigated (up to 4 thousand cu. m / ha per year). It was established that the cultivation and maintenance of urban green spaces in the alkaline soils with irrigation norms given above although it is expensive, but ensures their rapid growth, good condition and very high decorative quality even though the effects of pollutants metallurgical and exhaust car transport. Blue shape spruce barbed grew by bonitetu II, 5, demanding to soil fertility and can not tolerate the absence of watering, even significantly lower alkalinity of soils Betula pendula -for I bonitets, Scots pine, preferring other soil (medium and light size distribution) -on site class II. Exceptionally high decorative group had a weeping form of white willow. However, their relatively low site class (IV, 5) was the consequence of not rather discouraging forest conditions and the approach of planting fastgrowing breed by the age of maturity. Very good condition and high decorative differed as ordinary landing along the asphalt track arborvitae west. On the territory of Volgograd and the Volga due to the very small amount of irrigation water pipelines Irrigation greenery has almost completely fulfilled the high cost of the purified and neutralized by microorganism's urban water pipelines. Because of its lack of a significant portion of parkland watered very regularly and their condition and decoration, in spite of the much lower salinity of soil and even its absence is significantly worse than in the park near the pipe plant.
Taking this into account, it was made to work through the issue assess the effect of regular watering greenery on their condition, decorative, reclamation and recreation efficiency. In conditions of insufficient moisture to a much more pronounced dependence of the state and growth of woody plants on soil properties. The soils are located on the right bank of the Volga in Volgograd, generally characterized by less severe particle size distribution and are more favorable for woody vegetation than the left bank of the Volga. Therefore, the study of factors that influence the state of urban green areas of Volgograd and the Volga, were carried out separately. A study of growth and state forests of the Central Park of Culture and Recreation Volgograd growing in loamy soil particle size distribution was revealed their dependence on their performance on the volume and frequency of watering almost all species of trees and shrubs. With regular watering required standards clumps of Scots pine at the age of 60 years had an average height of 10.9 m (IV site class), the average diameter of 23.4 cm, on a plot with occasional watering -the height of 9.3 m (V bonitet), diameter -14 3 cm, that less, respectively 15 and 39% (Fig. 4b) . Plantations of Scots pine in the territory with occasional watering had significantly lower crown density, biomass and needles, respectively, less absorbed carbon dioxide and toxic substances emitted by oxygen and volatile production, characterized by low attractiveness. At the same time reduced to a relief area having additional moisture due to runoff of precipitation from a nearby asphalt playground, pine growing on the most high yield class -III. Very significant differences were in massive elm stands squat. In areas with irregular watering bonitet decreased from III to IV of, the height was reduced by 29%, diameter -20%. Reasonably good condition and growth rates at regular watering plantings and had such demanding to soil tree plantations as Betula pendula (average height of 12.7 m -IV site class, average diameter of 15.4 cm) and ordinary planting spruce barbed (height 9.6 -II bonitet m, diameter 13.2 cm). Populus nigra in the area with irregular watering grew only by yield class V and 60 years of age had an average height of 21.8 m, average diameter -38.6 cm even more evident differences in the state and growth of trees, with different nature of watering was carried out only with a significant if 50-year-old plantations Betula pendula in the "Gidrostroitel" park on a site with regular watering, growing on site class II (mean height of 16.2 m, the average diameter of 23.4 cm) draining soil, growing stock had an average height of 11.6 m (IV site class), the average diameter of 15.1 cm. in the square near the plant Volzhsky pipe plant on a site with regular watering stationary Scots pine growing on the site class II, having a 35-year-old height 12.7 and irrigation volumes in the parkland of the Volga, growing in heavy clay soils. Thus, at the area where irrigation m, a diameter of 22.6 cm, while for Intermittent irrigation machines -on III -IV bonitets (7.9 m and 18.5 cm), respectively below 38 and 18%. Consequently, in the natural conditions of the Volgograd agglomeration leading limiting factor in determining the status and growth of parkland, it is soil moisture. The irregularity and lack of irrigation norms of artificial greenery significantly slows the growth of tree plantations, their condition worsens, decorative and aesthetic qualities, and, consequently, reduces the attractiveness, recreational value, volume and intensity of their favorable ameliorative effects on the surrounding area urbolandscapes. The more responsive to maintain optimum soil moisture greenery; grow in less favorable soil conditions.
A very important factor that has a significant impact on the state of woody vegetation parks, parks and other green spaces is the intensity of the recreational load. The pace of digression processes depend not only on the value of the recreational load, but also the biological characteristics of tree species, as well as the territory of the forest conditions (soil particle size distribution and the nature of their water regime, nutrient content), climate and other environmental factors [10, 11, 12] . The study progress of recreational impact on the population of the state of urban green areas was conducted in the Central Park of Culture and Recreation, the Central Children's Park in Volgograd and recreation park «Gidrostroitel» the Volga. The data showed a dependence of biometric indicators and state parks, green spaces, like the intensity of the recreational load and soil moisture conditions of the location, the presence of nearby areas with hard surface (asphalt pads and tracks). So, in the Central Park of Culture and Recreation on the Volgograd area with irregular watering bonitet Scots pine plantations with high recreational load I was two classes lower than low. The average height is less than 33%, the average diameter -17%. The height of the black poplar on the site with moderate recreational load was smaller than at low load by 23.5%, diameter -20.5%, bonitet -below 1 class. In areas with regular watering a few differences were smoothed. At the same time more demanding to soil fertility and moisture timbers smoothing is weak. So, Betula pendula in high and moderate recreational load with a slight difference in diameter differences in height reached 17%, from less demanding to soil, dust and gas-resistant and fast-growing plantations locust and elm squat height difference was only 6.5 %.
As a result of studying the state of green space, we have learned about the current state of the natural landscape, and have developed a number of project proposals for their conservation. We came to the conclusion that it is necessary to carry out actions that decrease the intensity of recreational exposure to increase the attractiveness and improvement of green spaces. First of all, you need to create the comfortable roads and trails (paved), recreational facilities (sheds, platforms, bins, etc.), to establish a sufficient number of benches, etc. Thus, we have proposed a plan of priority measures for the conservation of these recreation areas [13] . Strategy for conservation and development of natural landscapes in the city needs to be reconstructed them as modern recreational areas. Our studies revealed a number of features in the creation and maintenance of urban parkland Volgograd agglomeration. The following important points have been attributed to him: the need for strict observance of the irrigation regime in the early stages of urban park spaces; the use of more favorable soil and groundwater conditions of the microdepressions, ravines, natural terrain features of the urban area; improved possibilities of growth of urban parkland in these climatic realities by creating advanced road -path network of parks, a clear zoning of the park with the development of buffer zones, zones of active and passive (careful) use; the creation of new agro-technology maintenance and preservation of parkland in city growth. This study makes it possible to develop some practical guidelines to address a number of issues of urban development of the Volgograd agglomeration due to improvement of its ecological status and help solve the problem of the development of technologies for the creation and maintenance of parkland in the area.
